Searching PAJ 



1/2 s<—i> 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-027127 
(43)Date of publication of application : 27.01.1995 



(51)Int.CI. 




F16C 3/14 
F01M 1/06 
F16C 9/02 






(21 Application number 
(22)Date of filing : 


05-173080 
13.07.1993 


(71) Applicant 

(72) Inventor : 


NISSAN MOTOR CO LTD 
AOYAMA SHUNICHI 





(54) CRANK LUBRICATING DEVICE FOR ENGINE 

(57)Abstract: 

PURPOSE: To stabilize a lubricating oil quantity supplied 
to a connecting rod bearing while sufficiently securing 
the bearing area of a crankshaft in a crank lubricating 
device for engine. 

CONSTITUTION: Semicircumferential grooves 28 and 38 
extending over a turning angle range of almost, 180 
degrees are formed respectively in two main bearings, 
and two crank-inside passages 6 are formed to 
communicate the respective semicircumferential grooves 
28 and 38 with a single connecting rod bearing, and 
either one of the two crank-inside passages 6 is 
communicated with the respective semicircumferential 
grooves 28 and 38 by a rotational position of a 
crankshaft 10. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

^★♦l^Jhows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[cSfln, he engine ^^^f^^f^ZSt^ 

inaf^fCc^lLcating device of the engine aeeording to elaim 1 characterized by forming 
[Claim 2 1 he cranK tuDnc* g equipped with the main bearing of the 

S£££E^JS^£ny is located in a line, and is located under this main beartng. 

ISSo' SSsS -d supplies a lubricating oil to each connectmg rod 
Ke^ 

and carries out a f *f ^ ™?> a *^ by having incurvated the first transition 

of a crankshaft, or the crank lubricating device of an engine given in three. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
Sages caused by the use of this translation. 

, .This document has been translated by computer. So the translation may not reflect the original 

2***?* ^hows the word which can not be translated. 
3 .In the drawings, any words are not translated. 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Sria! Application) Th.s invention relates to amelioration of an engine crank lubricating dev.ce. 

[Ascription of the Prior Art] AUhough, as for car ^™E&_E_5 ^°Z« 
Led at by improvement in me speed . >■ ten - V ^"cmrg rod connected with a 
the time of high-speed rotatton acts, and in order that , d 6 jt js elevated . 

ratToXZ 2£ SS^SSiS. of aWing oil, and each par,, 
.-^2 fr^tvK^Sna, engine, there is a thing as shown, for 
example in dfflwingj (JP,61-58730,U ^ _ ine 66 ^ , he 

S^SSSSo, 7, of a crJshan 70 wi„ be carried 

opens a circular sulcus 68 and the d.scharge std e of an o, P™P £ r * p^fs supplied to bearing 
BEAWNKU cap 65 side. The ^^^^Z^^n^h thecrank pin 

0 ftom thenar sulcus 68 through the oil path 69 ^ • ^opening to me crank- 

[0006] The crank aisleway 73 consists of » through* o£ 74 wl ^ „f a through-hole 
ournal section 71, a through-hole i 76 which tfSnk 79 and the crank pin section 

J 74 and the crank-journal sectto. .71, and £^ *Va«t fte toough-hole 76, and penetrated 

Pt^rrc^where, as * ' -^ffi — t too 

conventionally in the center of rotation of a crankshaft ™ «£j ™ by which it is placed 
much, according to the centrifugal ^^^JSC. ta^ti crank aisleway 73 
between through-holes 74 The flow of the ^lubncati ng oil flojmn ^ 

from a circular sulcus 68 may be barred, ^^^^^^.SiJto. are generated 

than atmospheric pressure, and ^.^J^^^^^^cm unstable. 

and is supplied into a lubricating oil to the cranky pm section 72 may b ^ 

[0008] What is indicated by ^^^^^^n^ksba& 70, faces the circular 

s oil intake 80 which cames out 

opening face to face as shown in drawing 10 . 

[SL(s) to be Solved by me Invention) By the way, in addition to the explosive power which a 

u • on* 5/12/2005 
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pi ston receives, inertial force such as a connecdng rod and a pjW^ %£g&L 
section 71. but if it is in . ^^ d^Xch crank pin section 72 etc. 

section 71 to bearing metal 64 according to the ^ . ive wer connecting rod which 

differ, moreover - for ^^^^^^^^^^L^ 70, and a piston, - 
a piston ~^J, bearing ^« which is connected with the front end of a 

S^^^JSt&i is not iUus^ed works, and a bigger load than the bearing metal 64 which 
supports other crank-journal sections 7 1 works. hearine metal 64 conventionally which 

was shown in teing-2 in order thai me M*™*™* p . jves commit s since the circular 

cap 65 side which *e explos.ve pow« w h eh especufly ^ front end of , 

£^t«^r^W — , J Planar pressure ntay 

become excessive or may prevent this. ml „ rf >H ,,<. this cure bv the lower-shaft carrier 

[00. 1] I. is possible to -?»&^^S^^KS slot which crosses to the 

SS*— .c the amr-sbaft-horizonta, carrier meta, 64 

-nticirde slot is forrnedjr £ *ere 
tate of the lubricating oil which a free W"'* f^S^TO^XpUed to connecting 

S3X» convfn.iona.ly single wiftr equipment to one crank ais.eway 79, 
[00,3] As this cure the b— £ o*» ot. m take 80 , Redout to ( ^ ^ 
and it is also considered that either oi two 011 encircle slot with the rotation location of 
passage to the discharge side of an oil pump. ^^^utt£ S inclines to the tangent of 
a crankshaft 70. However as ^^^^^19 ^2 by the middle, or the path length 
a crankshaft 70, there is a trouble that the crank aisieway iy uci y 

becomes long, and the pressure loss P^^.^^ST^t of lubricating oils supplied to 
lubricating device paying attention to the above-mentioned trouble. 

crankshaft The semicircle slot wh.ch extend i over s at d ™° j * Mch each senl icircle 

rotation range of 180 ^'^-^^^^t^Zlt considers as the configuration 

P^en^^^oliann 2 is equipped wi* £ ^Jg^gSZtf 
^e^uS^n^ 

located under this main bearing. bearine of the crankshaft arranged 

rod bearing of two or more gas columns ^°^ S ^ "^^ 0 ^ section wh fch is made to incline 

^^X^^^^^^ ° UM crankshaft opening 
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may be carried out to the lubricating oil which faces said slot of a crank aisleway and carries out a 
relative displacement to rotation of a crankshaft with the oil intake which carries out opening face to 
face. 

rFunctionl In invention according to claim 1, when the crank aisleway which is open for free passage 
into each semicircle slot changes whenever a crankshaft half-rotates, and either of two crank 
aislewaies is open for free passage into each semicircle slot with the rotation location of a crankshaft, 
changing the flow rate of the lubricating oil supplied to connecting rod beanng is avoided 
r0020] In invention according to claim 2, since inertial force, such as a connecting rod and a piston, 
is mutually offset by arranging the main bearing by which a semicircle slot is formed in a 
BEARINKU cap side between the pistons which have the phase contrast of 180 degrees mutually, 
even if it reduces the bearing surface product of this main bearing, it is avoidable that that beanng 
pressure becomes excessive. . 
[00211 In invention according to claim 3, since inertial force, such as a connecting rod and a piston, 
is mutually offset by arranging the main bearing in which a perimeter slot is formed between the 
pistons which have the phase contrast of 180 degrees mutually, even if it reduces the beanng surface 
product of main bearing by the perimeter slot, it is avoidable that the bearing pressure becomes 

excessive. , u + 

[00221 By supplying each connecting rod bearing of two or more gas columns through a crank 
aisleway from this perimeter slot, a crank aisleway becomes possible [ reducing the number of the 
main bearing which carries out opening ]. Consequently, in the main bearing which a comparatively 
large load commits, it can avoid that abolish the slot minced by this and that beanng surface product 
is reduced, without carrying out opening of the crank aisleway. 

[00231 In invention according to claim 4, by a crank aisleway's offsetting and anangmg it from the 
center of rotation of a crankshaft, the centrifugal force which resists the lubricating oil which flows 
into a rank aisleway, and is committed from main bearing is made small, a pump discharge pressure 
is set up low, and drive loss of an oil pump can be reduced. 

T00241 The pressure loss which change of the rate direction of the flow is small suppressed, and 
Produces here in the process in which a lubricating oil flows into oil intake from the slot on the main 
bearing is reduced by making it incline to the tangent of a crankshaft so that opening may be carried 
out to the lubricating oil which carries out a relative displacement to rotation of a crankshaft with oil 

rOO^YFurthemore, in oil intake, the pressure loss which change of the rate direction of the flow is 
gradually performed, and is produced here in the process in which a lubricating oil flows into oil 
intake from the slot on the main bearing is reduced by incurvating the first transition section ahead 
located about the hand of cut about the direction of passage so that it may stand in a row in the 
bearing surface of a crankshaft. The amount of lubricating oils supplied to connecting rod beanng 
through a crank aisleway is made to increase by this, and things are made. 

rEx^rlplel Hereafter, the example of this invention is explained based on an accompanying drawing. 
00271 As shown in drawing 1 and drawing 2 , the crankshaft 10 with which a 4-cyhnder engine is 
equipped has the four crank pin sections 16 supported for the five crank-journal sections 11-15 
supported by the engine 1 free [ rotation ] and the large end of a connecting rod 9, enabling free 
rotation, and serves to change reciprocation of a piston into rotation through a connecting rod 9. 
T00281 The lubricating oil breathed out from the oil pump which is not illustrated is supplied to each 
main bearing 2 which supports each crank-journal sections 1 1-15 of a crankshaft 10 through the oil 
path 8 which is open for free passage to this. 

[00291 The crank aisleway 6 which supplies some lubricating oils supplied to each main beanng 2 to 
the crank pin section 16 and the connecting rod bearing 7 is formed in the interior of a crankshaft 10. 

[0030] As shown in drawing 3 and drawing 4 , each crank aisleway 6 is offset and ananged from the 
center of rotation C of a crankshaft 10. Reduction of the centrifugal force committed to the 
lubricating oil which flows into the crank aisleway 6 from main beanng 2 by this so that it may 
mention later is aimed at. 
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[0031] A crankshaft 10 rotates in the direction shown by the arrow head all over drawing, to the 
tangent of the crank-journal bearing surface 19, it inclines and the oil intake 5 which carries out 
opening to the crank-journal sections 11-15 of each crank aisleway 6 is formed so that the hand ot 
cut of a crankshaft 1 0 may be countered and opening may be earned out 

[00321 About the direction of passage, it curves and each oil intake 5 is formed so that the hand-ot- 

cut first transition section 1 8 may stand in a row in the crank-journal bearing surface 19. 

r00331 On the other hand, the method Kogo edge 20 of rotation is linearly formed about the direction 

of passage, and, as for each oil intake 5, a wedge-shaped cross section is formed between the crank- 

ioumal bearing surfaces 19. . 

[0034] Two crank aislewaies 6 which are open for free passage, respectively to each main bearing 2 

which adjoins each other to the one crank pin section 1 6 are opened for free passage. 

[00351 That is two crank aislewaies 6 which carry out opening to the second crank-journal sections 

1 1 and 12 respectively are opened for free passage for a start to the cylinder [ first ] crank pin 

section 16. As shown also in drawing 2 , two crank aislewaies 6 which carry out opening to the 

second and third crank-journal sections 12 and 13 to the cylinder [ second ] crank pin section 16, 

respectively are opened for free passage. Two crank aislewaies 6 which carry out opening to the 

third and fourth crank-journal sections 13 and 14 to the cylinder [ third ] crank pin section 16 

respectively are opened for free passage. Two crank aislewaies 6 which carry out opening to the 

fourth and fifth crank-journal sections 14 and 15 to the cylinder [ fourth ] crank pin section 16, 

respectively are opened for free passage. ♦■/♦».-♦ 

[00361 While a crankshaft 10 is arranged in the direction in which each crank pin section (the first 

cylinder and the second cylinder) 16 counters mutually on both sides of the crank-journal section 12 

and it is arranged in the direction in which each crank pin section (the third cylinder and the fourth 

cylinder) 16 counters mutually on both sides of the crank-journal section 14 similarly, each crank pin 

section (the second cylinder and the third cylinder) 16 is mutually arranged in this direction on both 

sides of the crank-journal section 14. Therefore, each piston has the phase contrast of 180 degrees 

between the first cylinder, the second cylinder, the third cylinder, and the fourth cylinder, and each 

piston does not have phase contrast between the second cylinder and the third cylinder 

[0037] As shown in drawing 3 , the normal-axis carrier metal 25 and 26 of the shape of a half-rate 

which ****s in the crank-journal sections 12 and 14 is infixed between the bearing caps 3 with 

which each main bearing 2 which supports each crank-journal sections 12 and 14 was concluded by 

an engine 1 and this, and the semicircle slot 28 is formed in the bearing surface of the lower-shaft 

carrier metal 26. A bearing cap 3 is concluded by the engine 1 through two bolts 4. 

[00381 that is it is located between pistons with the phase contrast of the 180 above-mentioned 

degrees - it sets main bearing 2 and the semicircle slot 28 is formed in the bearing surface of the 

lower-shaft carrier metal 26. Around each crank-journal sections 12 and 14, whenever [ crank angle / 

of 1 80 degrees ], in the range, this semicircle slot 28 was crossed and has extended. 

[0039] As shown also in drawing 5 , the tooth-back slots 23 and 24 are formed in the tooth-back side 

of the normal-axis carrier metal 25 and 26, respectively. The oil path 8 is connected to the upper 

tooth-back slot 23. i i + oo 

[0040] Two or more oil holes 27 which connect the tooth-back slot 24 and the semicircle slot 28 are 

formed in the lower-shaft carrier metal 26. . 

[0041] It is supplied to each crank pin section 16 and the connecting rod bearing 7 through each 

crank aisleway 6 while the lubricating oil breathed out from an oil pump passes along each tooth- 

back slots 23 and 24 from the oil path 8, flows into the semicircle slot 28 from each oil hole 27 and 

carries out the lubrication of each crank-journal sections 12 and 14. 

[0042] In addition, in this example, although the oil path 8 is established in the engine 1 side, 
arranging caudad the oil path which supplies a lubricating oil to the tooth-back slot 24 of each 
BEARJNKU cap 3 from a crankshaft 10 is also considered. In this case, the tooth-back slot 23 by the 
side of an engine 1 can be abolished. . r u i<- ♦ 

[0043] As shown in drawing 4 , the normal-axis carrier metal 35 and 36 of the shape of a halt-rate 
which ****s in the crank-journal sections 1 1 , 1 3, and 1 5 is infixed between the bearing caps 3 with 
which each main bearing 2 which supports each crank-journal sections 1 1, 13, and 15 was concluded 
by an engine 1 and this, and the semicircle slot 38 is formed in the bearing surface of each arm-shaft- 
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horizontal carrier metal 35. . 
[0044] That is, the semicircle slot 38 is formed in the bearing surface of the arm-shaft-honzontal 
carrier metal 35 in the main bearing 2 located in addition to between pistons with the phase contrast 
of the 180 above-mentioned degrees. Around each crank-journal sections 1 1, 13, and 15, whenever 
[ crank angle / of 180 degrees ], in the range, this semicircle slot 38 was crossed and has extended. 
[0045] One oil hole 37 which connects the semicircle slot 38 to the oil path 8 is formed in the arm- 
shaft-horizontal carrier metal 35. 

[0046] The lubricating oil breathed out from an oil pump is supplied to each connecting rod bearing 
7 through each crank aisleway 6 while it flows into the semicircle slot 38 through an oil hole 37 and 
carries out the lubrication of each crank-journal sections 11,13, and 15. 

[0047] Each crank aisleway 6 is arranged so that either of two crank aislewaies 6 which are open for 
free passage in the one crank pin section 16 may be open for free passage to the discharge side of an 
oil pump through the semicircle slot 28 or the semicircle slot 38 with the rotation location of a 
crankshaft 10. 

[0048] It is constituted as mentioned above and an operation is explained below. 
[0049] By being offset and arranged from the center of rotation C of a crankshaft 10, the crank 
aisleway 6 The oil pressure force P which reduction of the centrifugal force committed to the 
lubricating oil which flows into the crank aisleway 6 from the oil intake 5 is aimed at, and is led to 
main bearing 2 through the oil path 8 ** which can set up the discharge pressure of an oil pump 1 so 
that the relation of P<rho (Romega) 2 may be filled if the consistency of omega and a lubricating oil 
is set [ the radius of the crank-joumal sections 1 1-15 ] to rho for the angular rate of rotation of R and 
a crankshaft 10 

[0050] Here, in order to make it flow into the oil intake 5 which earned out opening to the crank- 
joumal sections 11-15 of a radius R which rotate the lubricating oil which flowed into the semicircle 
slots 28 or 38 with angular velocity omega, a lubricating oil must be accelerated to the peripheral 
speed V of the crank-joumal sections 11-15 (= Romega). The oil pressure force PI required to 
accelerate the lubricating oil of specific gravity rho to the peripheral speed V of the journal section 
21 is made to express with a degree type. 
[0051] 

Pl=(l/2)rhoV2=(l/2)rho(Romega)2--(l) _ 

When the crank aisleway 6 is arranged temporarily in the center of rotation of a crankshaft 10, the 
inertial force F (=rhoromega2, however r are each radius location) committed to the lubricating oil 
which flows towards the center of rotation C of a crankshaft 10 through the crank aisleway 6 from 
the semicircle slots 28 or 38 is resisted, and the oil pressure force P2 required to send into the center 
of rotation C of a crankshaft 10 is expressed with a degree type. 
[0052] 
[Equation 1] 

P2=integralRrhoromega2dr=(l/2) rho(Romega) 2 - (2) 

Therefore, the oil pressure force P required to send a lubricating oil into the center of rotation C of a 
crankshaft 10 is expressed with a degree type. 
[0053] P=Pl+P2=rho(Romega) 2 ~ (3) 

Thus, when it is the engine whose maximum engine speed is 8000rpm extent since the oil pressure 
force' P goes up in proportion to the square of the angle rotational speed omega when the crank 
aisleway 6 is arranged temporarily in the center of rotation C of a crankshaft 10, it is necessary to set 
up the discharge pressure of an oil pump 1 so that it may become P> 3-4kg/cm2. 
[0054] On the other hand, reduction of the centrifugal force committed to a lubricating oil by the 
crank aisleway's 6 offsetting and arranging it from the center of rotation C of a crankshaft 10 is 
aimed at, and this invention becomes possible [ setting up only 0.6-0.7kg/cm2 of discharge pressures 
of an oil pump 1 lowness, if it is the location of drawing 3 -4 ]. Thereby, drive loss of an oil pump 
can also be reduced. 

[0055] The oil intake 5 so that opening of the surroundings of each crank-joumal sections 11-15 may 
be countered and carried out to the flowing lubricating oil with rotation of a crankshaft 10 Incline to 
the tangent of the crank-joumal bearing surface 19, and by being formed Since the pressure loss 
which change of the rate direction of the flow is small suppressed, and produces here in the process 
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in which a lubricating oil flows into the oil intake 5 from the semicircle slots 28 and 38 is reduced, 
the amount of lubricating oils supplied to each connecting rod bearing 7 through each crank aisleway 
6 is made to increase, and things are made. , , , . 

[00561 Each oil intake 5 the hand-of-cut first transition section 18 by being curved and formed about 
the direction of a path so that it may stand in a row in the crank-journal bearing surface 19 Since the 
pressure loss which change of the rate direction of the flow is gradually performed, and is produced 
here in the process in which a lubricating oil flows into the oil intake 5 from the semicircle slots 28 
and 38 is reduced, the amount of lubricating oils supplied to each connecting rod bearing 7 through 
each crank aisleway 6 is made to increase, and things are made. 

[0057] By forming linearly the method Kogo edge 20 of rotation about the direction of a path, and 
on the other hand, forming the wedge-shaped cross section between the crank-journal bearing 
surfaces 19 in each oil intake 5 The lubricating oil which collided with the method Kogo edge 20 of 
rotation with rotation of a crankshaft 10 flows into each crank aisleway 6, the amount of lubricating 
oils supplied to each connecting rod bearing 7 through each crank aisleway 6 is made to increase, 
and things are made. , , 

[0058] The semicircle slot 28 or the semicircle slot 38 which extends over a semicircle around each 
crank-journal sections 1 1-15 in each main bearing 2 is prepared. By arranging either of two crank 
aislewaies 6 which are open for free passage in the one crank pin section 16 so that it may be open 
for free passage into the semicircle slot 28 or the semicircle slot 38 with the rotation location of a 
crankshaft 10 Supply of the lubricating oil which the free passage of each connecting rod bearing 7 
and the discharge side of an oil pump did not stop, and was stabilized is performed. 
[0059] In addition, the branching of the two oil intake is carried out to one crank aisleway, and it is 
also considered that either of two oil intake constitutes so that it may be open for free passage to the 
discharge side of an oil pump through one semicircle slot with the rotation location of a crankshaft 
However, since it is necessary to arrange two oil intake symmetrically about the center of rotation C 
of a crankshaft in this case, there is a trouble that a crank aisleway bends by that middle, or that path 
length becomes long, and the pressure loss produced here becomes large. 

[0060] Although inertial force, such as a connecting rod 9 and a piston, and the explosive power 
which a piston receives work in each crank-journal sections 1 1-15 The crankshaft 10 with which a 4- 
cylinder engine is equipped Since the crank pin section (the first cylinder, the second cylinder or the 
third cylinder, and the fourth cylinder) 16 is mutually offset by the opposite direction about the 
center of rotation C, Inertial force, such as the connecting rod 9 which works in the second and 
fourth crank-journal sections 12 and 14 located among both, and a piston, is mutually offset between 
adjacent gas columns. For this reason, even if the load committed to each Shimo bearing metal 26 
which supports the second and fourth crank-journal sections 12 and 14 is comparatively small, and it 
forms the semicircle slot 28 in each Shimo bearing metal 26 and reduces that bearing surface 
product, it is avoidable that that bearing pressure becomes excessive. 

[0061] On the other hand, since the crank pin section (the second cylinder and the third cylinder) 16 
is mutually offset in this direction about the center of rotation C, inertial force, such as the 
connecting rod 9 which works in the third crank-journal section 13 located among both, and a piston, 
is mutually compounded between adjacent gas columns. For this reason, although the load 
committed to the BEARINKU cap 3 side which supports the third crank-joumal section 13 is large 
compared with each Shimo bearing metal 26 which supports the second and fourth crank-journal 
sections 12 and 14, it is avoidable that the lower-shaft carrier metal 36 which supports this third 
crank-joumal section 13 secures that bearing surface product to the maximum, without forming a 
slot etc., and that bearing pressure becomes excessive. 

[0062] In addition to inertial force, such as the explosive power and connecting rod 9 which a piston 
receives, and a piston, in the second crank-joumal sections 1 1 and 15, the load by ****** vibration 
of a belt pulley a flywheel, etc. which is connected with a crankshaft 10 order edge and which is not 
illustrated works for a start which is located in an order edge, but It is avoidable that the lower-shaft 
carrier metal 36 which supports the second crank-journal sections 1 1 and 15 secures that bearing 
surface product to the maximum, without forming a slot etc., and that bearing pressure becomes 
excessive for a start [ this ]. 

[0063] Thus, by forming the semicircle slot 28 only in the lower-shaft earner metal 26 which a 
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comparatively small load commits, the maximum of the planar pressure produced in each Shimo 
bearing metal 26 and 36 is equalized, and it can prevent that printing etc. arises. 
[0064] Moreover, in order that the explosive power which a piston receives in the arm-shaft- 
horizontal carrier metal 35 may hardly work, even if the semicircle slot 38 is formed, compared with 
the lower-shaft carrier metal 36, a bearing pressure is stopped small. 

[0065] Next, other examples shown in drawing 6 are explained. In addition, it explains to the 
corresponding point of drawing 1 -5 using the same sign. 

[0066] The perimeter slot 48 is formed only in each main bearing 2 located between the third 
cylinder and the fourth cylinder between the first cylinder which installs inside the piston in which a 
crankshaft 10 has the phase contrast of 180 degrees mutually, respectively, and the second cylinder, 
and a lubricating oil is supplied to it through each crank aisleway 6 at the connecting rod bearing 7 
of all gas columns from these two perimeter slots 48. 

[0067] That is, as shown also in drawing 7 , one side carries out opening to the cylinder [ first ] crank 
pin section 16 between two crank aislewaies 6 which carry out opening to the second crank-journal 
section 12, respectively, and opening is carried out to the crank pin section 16 whose another side is 
the second cylinder. Opening is carried out to the crank pin section 16 whose one side is the third 
cylinder between two crank aislewaies 6 which carry out opening to the fourth crank-journal section 
14, respectively, and opening is carried out to the crank pin section 16 whose another side is the 
fourth cylinder. 

[0068] As shown in drawing 8 , the normal-axis carrier metal 45 and 46 of the shape of a half-rate 
which ****s in the crank-journal sections 12 and 14 is infixed between the bearing caps 3 with 
which each main bearing 2 which supports each crank-journal sections 12 and 14 was concluded by 
an engine 1 and this. 

[0069] The perimeter slot 48 is formed in the bearing surface of the normal-axis earner metal 45 and 
46. Around each crank-journal sections 12 and 14, whenever [ crank angle / of 380 degrees ], in the 
range, the perimeter slot 48 was crossed and has extended. 
[0070] It is constituted as mentioned above and an operation is explained below. 
[0071] It is supplied to each crank pin section 16 and the connecting rod bearing 7 through each 
crank aisleway 6 while the lubricating oil breathed out from an oil pump passes along an oil hole 47 
from the oil path 8, flows into the perimeter slot 48 and carries out the lubrication of each crank- 
journal sections 12 and 14. Since the perimeter slot 38 is crossed to the angle-of-rotation range of 
360 degrees and it extends, supply of the stable lubricating oil is performed without each crank 
aisleway's 6 not calling at the rotation location of a crankshaft 10, but being always open for free 
passage, and the free passage of the connecting rod bearing 7 and the discharge side of an oil pump 
stopping to this perimeter slot 38. 

[0072] Since inertial force, such as a connecting rod 9 and a piston, is mutually offset when an 
adjacent piston has the phase contrast of 180 degrees mutually, the second and fourth crank-journal 
sections 12 and 14 of the load committed to each main bearing 2 are comparatively small. For this 
reason, even if it forms in the angle-of-rotation range of 360 degrees the perimeter slot 48 which 
extends over this main bearing 2 and reduces that bearing surface product, it is avoidable that that 
bearing pressure becomes excessive. 

[0073] On the other hand, since the crank pin section (the second cylinder and the third cylmder) 16 
is mutually offset in this direction about the center of rotation C, inertial force, such as the 
connecting rod 9 which works in the third crank-journal section 13 located among both, and a piston, 
is mutually compounded between adjacent gas columns. Moreover, in order that the load by ****** 
vibration of a belt pulley, a flywheel, etc. which is connected with a crankshaft 10 order edge and 
which is not illustrated may work for a start which is located in an order edge in addition to inertial 
force, such as the explosive power and connecting rod 9 which a piston receives in the second crank- 
journal sections 1 1 and 15, and a piston, the load committed to each of this main bearing 2 is 
comparatively large. . 
[0074] By supplying each connecting rod bearing 7 of all gas columns through each crank aisleway 6 
from two perimeter slots 48, it is avoidable that the slot minced by this is abolished, each main 
bearing 2 of the third and fifth crank-journal sections 1 1, 13, and 15 secures the bearing surface 
product to the maximum for a start [ above-mentioned ] which a comparatively large load commits, 



http ://www4 .ipdl . ncipi . go.j p/cgi-bin/tran_web_cgi_ej j e 5/12/2005 



JP.07-027 1 27,A [DETAILED DESCRIPTION] Page 8 of 8 



and the bearing pressure becomes excessive. 

[0° 75 ] • i_ ' i_ ■ 

[Effect of the Invention] In the engine which supplies the lubricating oil to which invention 

according to claim 1 is breathed out from an oil pump as explained above to connecting rod bearing 

through the crank aisleway formed in the interior of a crankshaft from the slot formed in the main 

bearing of a crankshaft The semicircle slot which extends over said two main bearing is formed in 

the angle-of-rotation range of 180 abbreviation, respectively. Form two crank aislewaies which open 

each semicircle slot and one connecting rod bearing for free passage, and it writes as the 

configuration which either of two crank aislewaies opens for free passage into each semicircle slot 

with the rotation location of a crankshaft. Without the free passage of connecting rod bearing and an 

oil pump stopping with the rotation location of a crankshaft, it is stabilized and a lubricating oil can 

be supplied. . 
[0076] Since said semicircle slot was formed in the BEARINKU cap side which invention according 
to claim 2 is equipped with the main bearing of the crankshaft arranged between two gas columns 
with which the piston which has the angle-of-rotation phase contrast of 180 degrees mutually is 
located in a line, and is located under this main bearing, By offsetting each other mutually between 
the gas columns which inertial force, such as a connecting rod and a piston, adjoins, it avoids that the 
bearing pressure of the BEARINKU cap side of main bearing becomes excessive, and generating of 
printing etc. can be prevented. 

[0077] Invention according to claim 3 is equipped with the main bearing of the crankshaft arranged 
between two gas columns with which the piston which has the angle-of-rotation phase contrast of 
180 degrees mutually is located in a line. Form in the angle-of-rotation range of 360 abbreviation the 
perimeter slot which extends over this main bearing, and it writes as the configuration which 
supplies a lubricating oil to each connecting rod bearing of two or more gas columns through said 
crank aisleway from this perimeter slot. By offsetting each other mutually between the gas columns 
which inertial force, such as a connecting rod and a piston, adjoins while it is avoidable that a 
bearing pressure becomes excessive by the perimeter slot, the slot boiled and minced by the main 
bearing which a comparatively large load commits is abolished, it avoids that the bearing surface 
product is reduced, and generating of printing etc. can be prevented. 

[0078] Invention according to claim 4 offsets and arranges said crank aisleway from the center of 
rotation of said crankshaft. So that opening may be carried out to the lubricating oil which faces said 
slot of a crank aisleway and carries out a relative displacement to rotation of a crankshaft with the oil 
intake which carries out opening face to face Since the first transition section which is made to 
incline to the tangent of a crankshaft and is ahead located about the hand of cut was incurvated about 
the direction of passage and formed so that it might stand in a row in the bearing surface of a 
crankshaft, The centrifugal force which resists the lubricating oil which flows into a rank aisleway, 
and is committed from main bearing is made small. Flow of the lubricating oil which both flows into 
oil intake from the slot on the main bearing which sets up a pump discharge pressure low and can 
reduce drive loss of an oil pump can be made smooth, and the amount of lubricating oils supplied to 
connecting rod bearing through a crank aisleway can be increased. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 11 The outline sectional view showing engine [ some ] in the example of this invention. 
[Drawing 21 The sectional view showing engine [ some ] similarly. 

[Drawing 31 The sectional view of main bearing which similarly meets the A- A line of drawing_2 . 
[Drawing 41 The sectional view of main bearing which similarly meets the B-B line of drawing 2 . 
[Drawing 51 Similarly it is the perspective view of bearing metal. 

[Drawing 61 The outline sectional view showing engine [ some ] in other examples of this invention. 
[Drawing 71 The sectional view showing engine [ some ] similarly. 

[Drawing 81 The sectional view of main bearing which similarly meets the C-C line of drawing 7 . 
[Drawing 91 The engine in which the conventional example is shown is a sectional view a part. 
[Drawing 10] The sectional view of main bearing showing the conventional example. 
[Description of Notations] 

1 Engine 

2 Main Bearing 

3 BEARINKU Cap 

5 Oil Intake 

6 Crank Aisleway 

7 Connecting Rod Bearing 

8 Oil Path 

10 Crankshaft 

1 1 Crank- Journal Section 

12 Crank-Journal Section 

13 Crank-Journal Section 

14 Crank- Journal Section 

15 Crank- Journal Section 

1 8 Hand-of-Cut First Transition Section 

19 Crank- Journal Bearing Surface 

20 Method Kogo Edge of Rotation 
28 Semicircle Slot 

38 Semicircle Slot 
48 Perimeter Slot 
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[Drawing 11 




[Drawing 51 
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[Drawing 4] 
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[Drawing 7] 
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